Detection of complex DNA damage in gamma-irradiated acute lymphoblastic leukemia Pre-b NALM-6 cells.
Bistranded complex DNA damage, i.e., double-strand breaks (DSBs) and non-DSB oxidative clustered DNA lesions, is hypothesized to challenge the repair mechanisms of the cell and consequently the genomic integrity. The oxidative clustered DNA lesions may be persistent and may accumulate in human cancer cells for long times after irradiation. To evaluate the detection and possible accumulation of oxidative clustered DNA lesions in leukemia cells exposed to doses equivalent to those used in radiotherapy, we measured the induction of DSBs and three different types of oxidative clustered DNA lesions in NALM-6 cells, a human acute lymphoblastic leukemia (ALL) pre-B cell line, after exposure to (137)Cs gamma rays. For the detection and measurement of DSBs and oxidative clustered DNA lesions, we used an adaptation of the neutral comet assay (single-cell gel electrophoresis) using E. coli repair enzymes (Endo IV, Fpg and Endo III) as enzymatic probes. We found a linear dose response for the induction of DSBs and oxidative clustered DNA lesions. Clustered DNA lesions were more prevalent than prompt DSBs. For each DSB induced by radiation, approximately 2.5 oxidative clustered DNA lesions were detected. To our knowledge, this is the first study to demonstrate the detection and linear induction of oxidative clustered DNA lesions with radiation dose in an ALL cell line. These results point to the biological significance of clustered DNA lesions.